The workforce available to care for older adults has not kept pace with the need. In response to workforce limitations and the growing complexity of healthcare, scientists have tested new models of care that redesign clinical practice. This article describes why new models of care in aging, dementia, and mental health diffuse inadequately into the healthcare systems and communities where they might benefit older adults. We review a general framework for the diffusion of innovations and highlight the importance of other features of innovations that deter or facilitate diffusion. Although scientists often focus on generating evidence-based innovations, end-users apply their own criteria to determine an innovation's value. In 1962, Rogers suggested six features of an innovation that facilitate or deter diffusion suggested: relative advantage, compatibility with the existing environment, ease or difficulty of implementation, trial-ability or ability to "test drive", adaptability, and observed effectiveness. We describe examples of models of care in aging, dementia and mental health that enjoy a modicum of diffusion into practice and place the features of these models in the context of deterrents and facilitators for diffusion. Developers of models of care in aging, dementia, and mental health typically fail to incorporate the complexities of health systems, the barriers to diffusion, and the role of emotion into design considerations of new models. We describe agile implementation as a strategy to facilitate the speed and scale of diffusion in the setting of complex adaptive systems, social networks, and dynamic macroenvironments. J Am Geriatr Soc 66:S28-S35, 2018.
A ccording to the U.S. National Academies of Sciences, Engineering, and Medicine, the workforce available to support the health and social care of older adults falls short of the growing care needs of older Americans. [1] [2] [3] As the ratio of older to younger Americans increases over the next 2 decades, older adults will struggle to find family and professional providers to support their care. The National Academies reported that the workforce available to provide care for older adults was inadequate in quantity, skills, and distribution. 2 The United States failed to produce an adequate number of physicians and nurses trained in the special care needs of older adults, 4-7 but we must also recognize that our nation failed to produce an adequate number of social workers, psychologists, therapists, pharmacists, direct care workers, and other types of providers fundamental to assuring excellent care for older adults. [2] [3] [4] Maldistribution of the workforce exacerbates the problem of inadequate numbers because many communities lack any providers with special training in the care of older adults. Family caregivers, the caregivers who provide the greatest percentage of day-to-day care for older adults, are declining in supply relative to demand. 8 In addition, the physical, administrative, regulatory, and cultural environment of health care has not kept pace with the needs of older adults with multiple chronic conditions. Our nation now struggles to reengineer health care to become more age friendly. 9, 10 With the reemerging recognition of the social determinants of health, our nation also struggles to reengineer its communities to become more age friendly. 11 The National Academies further highlight the workforce limitations facing older Americans with mental health needs. 3, 12 This includes older adults with lifelong severe mental illnesses such as schizophrenia; 13 older adults with age-related conditions such as Alzheimer's disease and related dementias; and older adults with conditions such as anxiety, depression, and insomnia. Mental health challenges of older adults also include substance use, including alcohol, marijuana and opiates.
14 Nearly 1 in 5 older adults has a mental health or substance use problem. 12 Older adults with mental illness have the same spectrum of common comorbid medical conditions (e.g., diabetes mellitus, hypertension, heart disease) as do older adults without mental illness. [15] [16] [17] Older adults with mental illness die at younger ages than those without. 15 Older adults with mental illness continue to face disturbing challenges from stigma, underrecognition, and misunderstanding. The United States has less than 1 geriatric psychiatrist for every 10,000 older adults (vs 3-5 cardiologists for every 10,000 older adults). 12, 18 Finally, the National Academies recently documented the workforce challenges in helping older adults live independently in the community. 19 Older adults, their families, and payers all seek to reduce the use of acute and longterm care services and shift the site of care to homes. Helping people live in their homes longer requires a workforce capable of providing services in the home or the local community. Some homes require structural changes to improve mobility and safety, and some homes required upgrades in technology.
Over the past 30 years, researchers and providers have experimented with numerous new models of care seeking to achieve effective clinical practice redesign. [20] [21] [22] [23] [24] [25] Scientists have tested these innovative models of care in hospital, ambulatory, nursing facility, and home settings and attempted to improve transitions between these settings. The models of care often target persons with specific diseases, such as depression or dementia, but some also target adults with multimorbidity and social stressors. None of the tested models is a panacea, 26, 27 but they offer compelling prototypes and early evidence that remodeling care can overcome some of the challenges in providing excellent care to older adults. 28 Despite the evidence of the models' improvements to quality care, diffusion of these models into routine care is limited. None of these models has diffused at the level of other technological advances, such as cellular telephones, hemodialysis, or intensive care units. The goal of this article is to answer the question: "Why have evidence-based models of care in aging, dementia, or mental health not diffused widely into the healthcare system or the community?" We describe the common theoretical models of diffusion of innovation, the relative advantages of new models of care, and barriers to diffusion in the context of healthcare organizations and recommend approaches to implementation that may overcome common barriers to diffusion.
THEORETICAL MODELS OF DIFFUSION OF INNOVATION
Rogers' "Diffusion of Innovations," originally published in 1962, is one of the earliest frameworks for understanding diffusion. 29 The framework has been surprisingly robust across applications in myriad industries. Rogers' framework suggests 6 features of an innovation that facilitate or deter diffusion: relative advantage compared with current approaches, compatibility with the existing environment and resources, complexity or difficulty of implementation, "trial-ability" or ability to "test drive, adaptability to the user's environment or needs, and observed effectiveness. Rogers also submits that end-users judge these features as a whole; weaknesses in any of these characteristics might hinder diffusion, whereas substantial strengths in any of these characteristics might overcome weaknesses in others.
Rogers' framework specifically highlights the important role of peer-to-peer communications in facilitating the spread of new ideas. Innovators often view communication as a didactic interaction between expert and learner. Rogers stressed that: "communication is a process of convergence (or divergence) as two or more individuals exchange information in order to move toward each other (or apart) in the meanings that they give certain events." 29 We will return to the importance of this "exchange of information" in recommendations to improve diffusion of new models of care in aging, dementia, and mental health. Effective exchange of information often requires the innovator to develop strong relationships and embeddedness in the targeted organization. More recent research in behavioral economics also stresses the role of unconscious choices, the importance of emotions in day-to-day decision-making, and the largely untapped potential of "nudge" techniques in affecting behavior change. 30 In 2004, Greenhalgh published an extensive review of nearly 500 data sources reporting on the diffusion of innovations in service organizations with an emphasis on healthcare settings. 31 Building from Rogers' framework, the review highlighted some features of diffusion of particular relevance to health care. One overarching theme was the research team's observation that innovation can be diffused within organizations through three approaches: completely organically or "letting it happen," facilitating and nudging or "helping it happen," or dictating and rulemaking or "making it happen." Greenhalgh placed considerable importance on relative advantage and convergent communication:
If potential users see no relative advantage in the innovation, they generally will not consider it further; in other words, relative advantage is a prerequisite for adoption. Nevertheless, relative advantage alone does not guarantee widespread adoption. Even so-called evidencebased innovations undergo a lengthy period of negotiation among potential adopters in which their meaning is discussed, contested, and reframed. Such discourse can increase or decrease the innovation's perceived relative advantage. 31 A healthcare delivery organization is a complex adaptive system, and groups of stakeholders decide whether to adopt new approaches in the context of an unpredictably changing environment. "Peer-to-peer" in this context may be more related to peer organizations, so adoption of the innovation by peer organizations may be a powerful stimulus for local adoption. Thus, some healthcare innovations may diffuse rapidly due to spread through patients' social networks, whereas other innovations may spread through the social networks of healthcare organizations. Finally, the internal and external political context and personal relationships and familiarity between decision-makers and innovators often facilitates or deters local adoption. 32 This notion of familiarity sometimes drives the recommendation that innovators embed their teams in the environment they wish to change and, in doing so, help manage the interface between the internal and external environment.
Whether an individual or a networked group of individuals judges the perception of "relative advantage," innovators are reminded that the end-user assigns the relative advantage and not the inventor. Furthermore, the end-user defines the characteristics of importance in assigning the relative advantage (e.g., outcomes of interest or of value). Because the end-user, not the inventor, judges the relative advantage (or value) of an innovation, relative advantage cannot necessarily be equated with concepts such as clinical efficacy or superiority for a specific clinical outcome. For example, the end-user may adopt the innovation because of perceived advantages such as time saved, fewer hassles, greater patient satisfaction, greater revenue, and better reputation or image, among many other factors. Within this broader framework of diffusion, innovators in health care can begin to see why antacids, hemodialysis, sedative-hypnotics, and antipsychotics may diffuse faster than new models of care for older adults.
RELATIVE ADVANTAGE OF NEW MODELS OF CARE
Given the primacy of "relative advantage," it is important to examine the evidence that these new models improve the care of older adults. In support of the National Academies' recommendations for improving the workforce for the care of older adults, researchers sought to identify models of comprehensive care that demonstrated better quality, outcomes, and efficiency of care. 25 Fifteen models were identified that improved at least one aspect of care. These models included interdisciplinary primary care, models that supplement primary care, transitional care, models of acute care in people's homes, nurse and physician teams for nursing home residents, and models of comprehensive care in hospitals. The reviewers concluded that "many comprehensive models of chronic care for older adults have been shown to be capable of improving important outcomes, but the nation's ability to benefit from these advances will depend on the models' inherent diffusability, on additional rigorous research, on the intensity of the consumer demand for such models including from patients, family caregivers, policy makers, and health insurers and, finally, on public and private insurers' ability and willingness to reimburse providers adequately for the costs of operating these models." 25 Other reviews have reached similar conclusions that there is high-quality evidence of the advantage of these models over usual care, but the relative advantage may be difficult to achieve in real-world healthcare settings. 20, 33, 34 Although new models improve some outcomes, it is less clear that these models improve efficiency and cost of care or other aspects of end-users' perceptions of relative advantage. 26, 27 If end-users define relative advantage as better quality and lower cost and no need for practice redesign, then the evidence base for these models is much weaker. A review of the effectiveness of and economic case for collaborative care models found that "the weight of evidence fails to match the enthusiasm for a solution to the major clinical challenge of the decade. Previous reviews have shown how subjective conclusions about effectiveness of comprehensive care can be." 27 Because similar reviews have reported uncertain findings from comprehensive care models, decision makers could reasonably conclude that relative advantage is still subjective. 35 We and others have argued that these models have shown proof of concept and that diffusion requires more opportunities to develop the models in real-world settings. 28, 36, 37 In other words, we may have an evidence base for some models of care that demonstrate efficacy, but not effectiveness, whereas some models may be effective but are viewed as having poor relative advantage. Some models of care thrive in the greenhouse of a clinical trial but not in a hurricane in the real world of complex adaptive systems. Some models of care thrive in the isolated systems constructed in clinical trials but not in the larger healthcare system.
BARRIERS TO DIFFUSION IN THE CONTEXT OF HEALTH CARE ORGANIZATIONS
Given that more than 79 clinical trials of collaborative care demonstrated improvement in depression and anxiety outcomes in primary care, one might ask, "Why are there not more collaborative care programs available nationwide?" 34 Of evaluated models, the Improving Mood-Promoting Access to Collaborative Treatment for Late Life Depression (IMPACT) model of collaborative care for late-life depression may be the most rigorously evaluated and the most widely disseminated. [38] [39] [40] [41] [42] With regard to the quadruple aim, this model of care has been shown to improve patient and provider satisfaction, improve outcomes, and reduce the cost of care. 38, 43 The model was tested in multiple healthcare settings and has been replicated in numerous sites across the United States but remains unavailable to the majority of older adults with depression. Thus, there are clearly barriers to the widespread diffusion of this model of care (and other models of collaborative care for aging, dementia, and mental health). We can examine these potential barriers in the context of the 6 features described in Rogers' framework.
The IMPACT model includes a team-based approach to primary care and a care manager working with a primary care provider and consultant psychiatrist to provide protocol-driven care to a group of individuals with depression whose outcomes are carefully tracked on critical clinical outcomes. Thus, the model requires practice redesign, including redefining professional roles, new training and potentially new personnel, and regular ambulatory monitoring of a defined population. Setting aside relative advantage, with regard to Roger's criteria for compatibility" and "trialability," collaborative care may face barriers such as high start-up costs, an inadequate workforce, and inadequate third-party payment. For example, in our past experience in implementing an integrated behavioral health program into S30the primary care practices of a large healthcare system, the implementation failed because there were a limited number of behavioral health providers and because of financial nonsustainability. This initial diffusion attempt predates more recent changes in Medicare reimbursement that promise better financial support for collaborative care. In this case, system leadership judges the relative advantage of the program (and financial sustainability) rather than an individual patient or provider.
We more recently attempted to implement an adapted version of the IMPACT model because the local conditions to support diffusion had changed. These changed conditions included favorable healthcare system priorities, leadership buy-in based on patient needs, available resources in terms of the workforce and intramural funding, and institutional pressures to transition from a fee-for-service model to a population health-based model. These pressures from new payment models led to greater perceived value of behavioral health services by healthcare system leadership. We highlight this renewed attempt at diffusion of the IMPACT model because health care represents a dynamic complex adaptive system, and changes such as new financial models, leadership, regulations, technical barriers, competing products, and patient demands may facilitate or block diffusion of the same model. For example, although the potential for Medicare reimbursement for some components of collaborative care now offers the opportunity to defray the cost of delivering this service, our targeted practice decided against billing for these activities because of perceived administrative barriers in the required documentation and billing. Thus, new revenue streams are assessed for relative advantage. 44 Even with a favorable environment for financial support and workforce, other criteria in the Roger's framework could lower the likelihood of diffusion of the IMPACT model. For example, in examining the IMPACT model's "complexity or difficulty to implement," one recognizes the barrier of requiring provider training not only in the model, but also in how to work as a team, assign accountability, and develop information technology to monitor outcomes. "Trial-ability" in the Roger's framework refers to the ease with which a provider or patient could try the intervention and see if it works and do so with low cost, low hassle, and little chance of adverse effects. Because the IMPACT model for most practices would require hiring and training a care manager and developing the information technology to monitor outcomes, end-users could perceive the trial-ability of the IMPACT model as poor. With regard to Roger's criteria for "adaptability to the user's environment or needs," many collaborative care programs, including IMPACT, distinguish themselves in terms of adaptability to the macro-environment and adaptability or customizing to individual patients. Finally, purveyors of these models often struggle with identifying the end-user: is it the patient, the family, the provider, the healthcare system, insurers, or policy makers?
Antipsychotic prescribing practices for persons with dementia are a prime example of practice diffusion at a point where geriatrics, dementia care, and mental health care intersect. The use of these medications rapidly diffused through peer-to-peer communication, as well as marketing, trial-ability, ease of use, and perceptions of relative advantage. Perceptions of relative advantage are not limited to research evidence of better patient outcomes. In 2005, it was reported that the use of atypical antipsychotic medications to treat behavioral and psychological symptoms associated with dementia resulted in higher mortality but scant evidence of improvement in targeted symptoms. 45 This information led the Food and Drug Administration to affix a black box warning that advised of potential serious harms in the use of atypical antipsychotics in persons with dementia. Despite this warning, high rates of antipsychotic use in long-term care persisted. Practitioners and caregivers apparently viewed these medications as offering an advantage over other alternatives. Regulatory pressures from the Centers for Medicare and Medicaid Services, including greater emphasis on enforcement of gradual dose regulations during individual facility site surveys and open online publication of long-term care facility antipsychotic use rates, have had some effect on decreasing antipsychotic prescribing. 46 This example again demonstrates the primacy of the end-user's assessment of relative advantage.
EXPLORING NEW APPROACHES TO FACILITATING DIFFUSION
Most humans live and work within organized, connected networks of other individuals. We often make unconscious choices, and emotions we associate with our choices typically influence those choices. Assuming that human networks operate as complex adaptive systems, plans to facilitate diffusion must account for social networks, emotions, systems within systems, and shared decision-making. In the more common approach of academia, researchers simply move directly to prescribing a new model of care to health systems because their proposed solution meets the researchers' criteria for relative advantage. This approach bypasses the required and complicated step of matching the end-user's needs and the end-user's definition of relative advantage. Greenhalgh's summary suggested that innovation can be diffused within organizations through three approaches: completely organically or "letting it happen," facilitating and nudging or "helping it happen," or dictating and rule-making or "making it happen". 31 Health services researchers may find great appeal in regulatory actions that "make it happen" because such an approach has the least level of variation between different end-users. This centralized approach is easier to implement by focusing on the average user without taking into account the personalized perception of relative advantage and emotions of each end-user. Examples of such "rulemaking" include changes in antipsychotic and opioid prescribing, minimum criteria for organizations to participate in Accountable Care Organizations, and the health insurance requirement of prior authorization for certain highpriced healthcare services. The two main disadvantages of "rule-making" are the high levels of relative advantage and the time needed to convince national policy makers to adapt such a centralized regulation and the failure of such a centralized approach in improving health outcomes for certain medical conditions that require changing the health behaviors of highly engaged end-users.
To facilitate faster implementation of healthcare innovation in a complex adaptive healthcare delivery organization, our group at Indiana University and others over the past decade started exploring new "helping it happen" diffusion strategies. In particular, we began an elusive search for scalability and a better understanding of how endusers assign relative advantage. [47] [48] [49] [50] [51] [52] [53] [54] [55] These emerging methods are often referred to as Implementation Science. 56 There are two relatively different extant definitions of implementation science. The first defines implementation from the perspective of an observer: the scientific method of identifying barriers to and facilitators of implementing evidence-based healthcare innovations \in the real world. 57 The second is from the perspective of an engineer: the method of developing tools, processes, and strategies to select evidence-based innovations and rapidly implementing such innovations in the local environment. 57 Using this second perspective, researchers at the Indiana University Center for Innovation and Implementation Science developed a process called agile implementation to actively select, implement, evaluate, expand, and sustain evidencebased healthcare innovations in a local, complex, adaptive healthcare delivery organization. We view agile implementation as a cluster of 8 hierarchical steps as shown in Table 1 and displayed operationally in Figure 1 . In many respects, agile implementation reorders and reprioritizes the implementation steps so that the organization is pulling the solution forward rather than the innovator pushing it forward. Although the agile implementation process lies squarely within the Greenhalgh concept of "helping it happen," it seeks reach agreement on relative advantage from the perspective of potential customers, use the potential of nudge techniques, and proactively address other facilitators in Roger's framework, as illustrated in Table 2 . For example, we have trained more than 40 change agents in the agile implementation process. These agents are embedded in the quality improvement departments of two healthcare systems affiliated with Indiana University. The main goal of such agents is to facilitate behavioral changes in the various semiautonomous members of healthcare delivery organizations, including patients, family caregivers, clinicians, administrators, and other members who may move in and out of the system and intersect with multiple other systems. We are evaluating the agile implementation process within the Great Lakes Practice Transformation Network. In 2015, we launched this network through funding support from the Centers for Medicare and Medicaid Services to provide technical assistance in practice transformation for clinicians across the Midwest. The Great Lakes Practice Transformation Network includes 2,100 primary and specialty practices across 7 Midwestern states (www.glptn.org). The network has trained more than 60 quality improvement advisors in the agile implementation process, embedded these agents in network-affiliated practices, and provided them with regular online and face-to-face "time and space" for the development and sustainability of a peer-to-peer group-based problem-solving social network platform. Over the past 24 months, the quality improvement advisors have been able to use the agile implementation process and the social network platform to facilitate improvement in various care processes such as depression screening and management in primary care, quality of diabetes and hypertension care, and inappropriate imaging testing for chronic back pain. These advisors have also been able to facilitate implementation of new models of care such as behavioral health integration models, population health management, and transitional care.
When attempting to facilitate behavior change in individuals or in organizations, we have referred to the importance of social networks, but exploiting social networks is itself part of a larger framework of "nudge" approaches that use findings from behavioral economics. 58 These approaches emphasize the unconscious and emotional aspects of decision-making rather than focusing on only the conscious and cognitive aspects. 30 The more we are able to make our innovations consistent with the default option, with local norms, and with positive emotions that make us feel better about ourselves and our choices, the more likely we are to see diffusion of our innovations. 1. Conduct proactive surveillance and proactive confirmation of clinical opportunities to ensure that demand to solve a specific clinical problem emanates from end-users. 2. Identify an evidence-based, expandable, sustainable solution that can solve the local healthcare delivery system's specific problem. [compatibility and complexity] 3. Determine the criteria and process by which to turn off a failed solution within predetermined time window. [trial-ability and observed effectiveness] 4. Localize the content, the processes, and the desired outcomes of the selected solution into the local complex adaptive healthcare delivery system.
[adaptability] 5. Develop a timely and actionable feedback loop to monitor the implementation process and adjust the process dynamically. [trial-ability and observed effectiveness] 6. Create a process to detect the effect of the selected solution on the overall performance of the entire complex adaptive health system. Innovations may have unintended consequences in the form of improving narrowly defined outcomes but worsening overall patient or system outcomes.
[relative advantage and observed effectiveness] 7. Create a process to detect emerging behaviors that may facilitate or deter the accomplishment of the desired outcomes of the selected evidence-based solution. This step recognizes the ever-changing landscape of a complex adaptive system. [relative advantage] 8. Develop and annually update a minimally (not maximally) standardized operational manual for implementing the evidence-based solution that is robust across organizations and offer others the chance to adapt the innovation. [adaptability, complexity, compatibility]
CONCLUSIONS
Many would argue that some features of innovation and diffusion of innovation within health care differ from other service industries, although many would agree that features important to these other industries are also important in health care. Healthcare innovators learn perhaps too little from lessons from other industries. Such lessons would include the value of simple checklists used to improve safety in air travel, simulation modeling used to improve prototyping in engineering, user experience design in consumer electronics, and the behavioral economics principles used to improve uptake of consumer products. Proof of concept and early evidence of relative advantage are very early prerequisites for diffusion. Health services researchers often stop at the point of generating new knowledge, hoping for spontaneous diffusion or that a third party will accept the burden of facilitating diffusion. We find little evidence that this hidden distribution network exists in the realm of new models of care for older adults, particularly those focused on aging, dementia, and mental health. Development of distribution networks is needed to expedite introduction of evidence-based practices into standard clinical practice. This could be accomplished through a number of methods, including application of the successful network development strategies used in the pharmaceutical, technology, and service industries. Other alternatives include creation of small business startups whose mission is to distribute new evidence-based practices or models of care. It should also not be ignored that companies in other industries that have had some of the greatest successes in innovation (e.g., Apple, Google, Amazon) place a high premium on innovation and often view innovation as a job belonging to everyone in the organization. The Great Lakes Practice Transformation Network provides another example of developing a network to support the diffusion of innovation into the healthcare system. Finally, the frameworks that we discuss (complex adaptive system theory, diffusion theory) too often focus on the supply portion of the diffusion cycle. Innovators will not eliminate implementation gaps without working hand in hand with the demand side by creating pulling forces from the potential true end-users of the innovation, Figure 1 . Agile implementation framework. Table 2. Summary Table of Recommendations to Improve Diffusion 1. Promote bidirectional communication between implementation scientists and healthcare decision-makers by embedding these scientists in the targeted healthcare ecosystem. 2. Support a network of nationally representative healthcare systems that are funded to serve as a surveillance system, early adopters, practical adapters, and pragmatic assessors of evidence-based models of care. 3. Increase cross-collaboration between implementation scientists focused on healthcare systems and scientists in other major industries such as engineering, safety, manufacturing, and distribution. 4. Facilitate input from patients, citizen scientists, and social networks to allow for truly innovative ideas from end-users to reach other scientists more efficiently. 5. Demand solutions that begin with scalability as a key requirement of the original product design.
such as patients and family caregivers, as well as health system leaders. The first step in the agile implementation process is proactive surveillance of the local healthcare system to identify and confirm demand. The process of mastering the process of diffusion and the skills needed to do so are important skill gaps of health services researchers, implementation scientists, and policy makers. Embeddedness and engagement for the purposes of facilitating diffusion also tend to draw scientists away from the competing demand of developing new knowledge. For those frustrated with slow diffusion, implementation science and its collaborations with engineers and behavioral scientists, among others, offers a new avenue to generate new knowledge. 
